The complex of Uapaca kirkiana is revised in the northwest of the Zambezian region (Angola, D.R. Congo, Zambia) based on herbarium taxonomy. Five taxa are recognised, i.e. Uapaca kirkiana Müll.Arg. var. kirkiana, U. kirkiana var. gossweileri (Hutch.) Meerts, U. kirkiana var. benguelensis (Müll.Arg.) Meerts, U. teusczii Pax f. teusczii and U. teusczii f. pilosa (P.A.Duvign.) Meerts. A determination key is provided. Specimens lacking curly hairs on leaves have long been misinterpreted or overlooked. The name U. teusczii Pax is resuscitated to accommodate such specimens. New diagnostic characters of U. teusczii are highlighted including a glabrous ovary, anthers with ciliate connectives and the pubescent calyx of female flowers. Uapaca teusczii is a characteristic species of the wet miombo, widespread in Katanga and Kwango (D.R. Congo), extending locally to Angola and N Zambia. A lectotype is selected for U. albida, U. homblei, U. kirkiana var. benguelensis, U. kirkiana var. gossweileri, and U. teusczii f. pilosa; second-step lectotypification is provided for U. munamensis.
Introduction
The genus Uapaca Baill. (Baillon 1858 ) (Phyllanthaceae, Antidesmatoideae) comprises dioecious trees and shrubs, widespread in forests of tropical Africa and Madagascar. Uapaca species are amongst the most typical components of the shrub layer of dry tropical woodlands and savannahs in the Zambezian region (Werger & Coetzee 1978; White 1983) . Uapaca kirkiana Müll.Arg., the most widespread species in that region, is well known for its edible, much sought fruits locally known as "masuku" (Akinnifesi et Ngulube et al. 1996) . Domestication of Uapaca kirkiana has been successfully attempted, and breeding programs are being developed (Ngulube et al. 1996; Akinnifesi et al. 2006; Mwase et al. 2015) . In this context, improving the taxonomic knowledge of the species and its relatives is essential.
Müller Argoviensis (1864a, b) described two species to accommodate specimens of Uapaca with foliar indumentum consisting of curly, interlacing hairs i.e. Uapaca kirkiana Müll.Arg. and U. benguelensis Müll.Arg. The former name is based on a type from Malawi and the latter, published a few days later, is based on a type from Angola. Ever since, the taxonomy and nomenclature of that complex have been confusing. Pax (1904) accepted both species, but did not indicate discriminant characters, the two species being separated based on geographical distribution. Hutchinson (1912a) pointed out that the original material on which the name U. benguelensis is based, i.e. Welwitsch 453, was heterogeneous, comprising two distinct taxa, i.e. one with petiolate leaves and the other one with sessile leaves. He described the latter as a new species, U. gossweileri Hutch., thus implicitly restricting U. benguelensis to petiolate forms. All three species (U. kirkiana, U. benguelensis, U. gossweileri) were accepted by and . The latter work distinguished U. kirkiana from U. benguelensis based on the lower number of secondary veins and the subsessile inflorescence of the latter. recognised several other taxa supposedly endemic to D. R. Congo in this complex, which were later synonymised with U. kirkiana or U. benguelensis by . In his revision of the genus for Katanga (D. R. Congo) , considerably extended the circumscription of U. benguelensis, to include forms with glabrous leaves and forms with straight hairs. Having re-examined alleged differences between U. benguelensis and U. kirkiana, Radcliffe-Smith (1993) concluded that there was considerable overlap between them and, accordingly, he synonymised both names under U. kirkiana. However, in his subsequent treatment of the genus Uapaca in Flora Zambesiaca, Radcliffe-Smith (1996) 1.5 -4.5 (-5.5) cm, terete or flat on upper surface, glabrous or, more rarely, thinly puberulent to floccose (short, undulate hairs), epidermis lepidote generally flaking off in thin silvery scales; lamina broadly elliptic, obovate, obovate-elliptic, suborbicular to almost obcordiform, (6.6 -) 9 -19 (-22) × (4.5 -) 6.6 -14 (-18) cm, with length to width ratio typically ≤ 1.5, cuneate to rounded at base, broadly rounded to truncate or, more rarely, emarginate at apex; upper surface glabrous (rarely with remains of hairs on main nerve), lepidote, markedly glutinous at the beginning, green and shiny when fresh, dull greyish green to deep brown in herbarium, sparsely lepidote; lower surface very pale silvery-green when fresh, with dark green reticulum, generally turning reddish-brown and rugulose in herbarium, sparsely lepidote, completely glabrous or with scattered straight pallid hairs c. 1 -1.5 mm long, denser on veins, occasionally with sparse remains of short curly hairs on veins; main vein slightly prominent on upper surface, with epidermis usually flaking off in small silvery scales, mostly glabrous, secondary veins 7 -12 (-13) pairs, slightly impressed, more or less anastomosing in arches on lower surface, tertiary veins inconspicuous on upper surface, conspicuous and slightly prominent on lower surface, irregular or more or less perpendicular to secondary veins; primary and secondary veins often with a reddish tinge in young leaves. Male inflorescence in the axils of leaves or just below the leaves on current year's growth; peduncle solitary, glabrous to sparsely puberulent (appressed hairs) or lepidote, 2 -10 (-20) mm long, c. 1 mm thick, angular, glabrous to sparsely pilose; "flower" bud ovoid to obovoid, markedly longer than wide, bracts ovate-elliptic to oblong-elliptic, 7 -11 × 2 -5 mm, the outermost ones narrower, sparsely pilose outside to glabrous; male flower head sessile, ovoid calyx with simple straight hairs; stamen filament 1 -2 mm, glabrous or, more rarely, with 1 -2 cilia, anther c. 1 mm long, with connective generally ciliate at least in some stamens (cilia c. 0.3 mm long); pistillode pubescent, c. 1.6 mm long, distal part c. 1.5 mm diam. Female inflorescence solitary in the axils of leaves or just below the leaves on current year's growth; peduncle 1 -6 mm, glabrous, lepidote or, more rarely, puberulent; bracts c. 8 -11 × 3.5 -5 mm, the outermost ones pilose outside; calyx cupuliform, c. 1 mm long, shallowly lobed, tube setulose with appressed hairs 0.5 -1.5 mm long persisting in fruit; ovary glabrous or with sparse straight hairs, smooth and shiny or squamuloselepidote, often blackish-green in herbarium; styles 3 (-4), reflexed and almost hiding young ovary, multifid, adaxially pubescent. Fruit peduncle 2 -10 (-15) × 2 -3.5 (-4) mm, typically c. 2 -3 times as long as thick, glabrous or sparsely puberulent; drupe globose to very shortly ellipsoidal, glabrous, c. (15 -) 20 -35 mm diam, with whitish lenticels, persistent calyx with a fringe of cilia near base; pericarp thin (c. 1.5 mm) , (3 -) 4 -5 pyrenes, (11 -) 15 -22 (-25) × 11 -13 mm, ellipsoid-oblong to narrowly ovoid, rounded to pointed at base, cuneiform- 
Ovary glabrous or, rarely, with sparse straight hairs; smooth or lepidote tomentose (curly hairs) tomentose (curly hairs) tomentose (curly hairs)
Twig diameter below the leaves (previous year's growth) (mm)
Leaves more or less spaced more or less spaced more or less spaced grouped in rosettes Petiole length (cm) Another discriminant trait that had not been reported hitherto is the ciliate stamen connective (vs connective glabrous in U. kirkiana (rarely with a single hair)). Therefore, it seems fully justified to treat this taxon at specific rank. The earliest name available at this rank is Uapaca teusczii Pax, described from Angola, of which the type specimen matches glabrous material from D.R. Congo. Uapaca teusczii has been consistently overlooked or misinterpreted by all authors after . A first reason is that specimens with glabrous leaves in the U. kirkiana complex are relatively rare outside of D.R. Congo. Hutchinson (1912b) and cited only one and two collections of U. teusczii from Angola, respectively. De Wildeman (1936) NOTES. In Flora Zambesiaca Radcliffe-Smith (1996) misinterpreted Uapaca teusczii f. pilosa as being U. pilosa var. petiolata P.A.Duvign. In the fruiting state, the two taxa cannot be confused. In the vegetative state, U. teusczii f. pilosa, especially large-leaved specimens, and U. pilosa var. petiolata can be more difficult to tell apart. U. teusczii has reddish-brown lower leaf surface in herbarium (U. pilosa var. petiolata: livid to glaucous greygreen), young leaves glutinose and virtually glabrous on upper surface (U. pilosa var. petiolata: young leaves dry, conspicuously hairy on upper surface of veins), and the epidermis of petiole and main vein in mature leaves flaking off in small rectangular silvery scales, which is not observed in U. pilosa.
Uapaca katentaniensis De Wild., a hitherto enigmatic species known from the type specimen only, belongs here. It differs from other specimens in having more pubescent twigs, and a more pubescent female calyx; very similar specimens have been collected in Zambia, e.g. Aubréville R16 (P!). did not cite a type specimen for Uapaca benguelensis var. pedunculata f. pilosa. However, the specimen Duvigneaud 1399U1 (BRLU) bears "typus" handwritten by Duvigneaud on the label. It is represented by three sheets. The sheet with the most complete material is chosen as the lectotype. Shrub or tree up to 10 m high, with a short bole usually < 2 m, evergreen to very briefly deciduous. Twigs shortly greyish to ferrugineous tomentose when young, glabrescent, with leaves spaced or more or less grouped towards the end; stipules linear, c. 5 (-12) mm long, pubescent, early caducous or, rarely, more or less persistent. Leaves sessile or petiolate; petiole 0 -4.5 cm, glabrous to thinly pubescent, stiff, with epidermis often flaking off in small rectangular scales giving a silvery appearance; lamina (5 -) 9 -20 (-27) × (2 -) 5.5 -15 (-19) cm, obovate, obovate-elliptic, elliptic, long attenuate to cuneate or, more rarely, rounded at base, broadly rounded to emarginate at apex, upper surface green to greyish green, dull to more or less shiny, generally pubescent when young, indumentum of thin curly pale fulvous or beige hairs, glabrescent, generally with remains of hairs on veins, lepidote; lower surface lepidote, with indumentum whitish to beige or pale fulvous, browning with age, consisting of thin curly intermingled hairs, forming a thin continuous layer when very young, generally becoming sparser and patchier with age and then concentrated along veins; secondary veins 8 -21 (-25) pairs, anatomosing in arches, impressed on upper surface, prominent on lower surface. Inflorescences borne on current year's twigs amongst the leaves or on defoliated previous year's twigs below the leaves. Male inflorescence globose to ovoid or obovoid before anthesis, whitish to yellow, solitary to 2 -9-fascicled; peduncle 1 -20 mm long, glabrous, lepidote or pubescent; 4 -7 bracts 5 -11 × 3 -5 mm, broadly elliptic, yellowish green, the outer pubescent without, the inner glabrous; male flowers in a sessile or stipitate globose head, calyx appressed-pubescent; 5 stamens exceeding calyx, filament 2 -2.5 mm, anther c. 0.7 -1 mm, connective glabrous or, much more rarely, with a few cilia; pistillode dilated at top, pubescent. Female inflorescence solitary, peduncle 1 -8 mm long, glabrous, pubescent or lepidote; calyx cupular, 1 -2 mm long, 5 -8-lobed, tube glabrous or, more rarely, with very few hairs, lobes glabrous or with curly hairs especially at margin, generally glabrous in fruit; ovary densely whitish to brownish crisped pubescent, styles (3 -) 4, reflexed and almost hiding young ovary, multifid, adaxially pubescent. Fruit peduncle 2 -10 (-15) × 1.5 -5 mm; persistent calyx glabrous or slightly hairy at margin (curly hairs); drupe globose, (2.0 -) 2.5 -4 cm diam., pericarp 1 -3 mm thick; 3 -4 (-5) pyrenes, 15 -20 × 11 -14 mm, ovoid to oblongellipsoid, cordate to tridentate at base, narrowed at tip, with the median ridge exceeding or not the lateral lobes at base, often forming a beak at tip, sharp in transverse section, lateral furrows deep for most of their length, lateral lobes smooth; adaxial side straight. Seeds 1.5 × 0.8 × 0.5 cm, resembling the pyrenes in shape, brown.
NOTES. Three combinations of traits can be distinguished within Uapaca kirkiana, which have long been recognised at species level. However, intermediate populations occur and the varietal rank seems therefore more appropriate. Inflorescence architecture is variable in U. kirkiana, with a clear geographic pattern. Collections from the western part of the range (mostly Angola) have the inflorescence near the apex of branches, amongst the leaves; in this case, male inflorescences are solitary, not fascicled, with a short peduncle ("benguelensis-type" inflorescence). Collections from the eastern part of the range (mostly D. R. Congo, Zambia and further east) have inflorescences on previous year's growth below the leaves; in this case, male inflorescences are 2 -9-fascicled and have a long peduncle ("kirkiana-type" inflorescence). The male inflorescence is globose, with a stipitate flower head in var. kirkiana and ovoid to ellipsoidal with a sessile flower head in var. benguelensis. The "benguelensis-type" inflorescence is generally correlated to a lower number of secondary veins (≤ 13 (-14) ), and the "kirkiana-type" to a larger number of secondary veins (> 12). The third morph ("gossweileri") is recognised by sessile leaves with long attenuate lamina, grouped in rosettes, on corky twigs. This variety is variable for inflorescence architecture. ; previous year's twig 5 -11 mm in diam., greyish, neither markedly suberised nor with many prominent leaf scars; leaves not in rosettes, more or less spaced on current year's twigs, sessile or petiolate, petiole 0 -35 mm; lamina obovate, obovate-elliptic, more or less undulatesinuose, often saddle-shaped, (7 -) 9 -20 (-25) × (5 -) 6 -19 cm, base cuneate to attenuate, not forming a winged pseudopetiole, broadly rounded to emarginate at apex, secondary veins in (12 -) 13 -25 pairs. Inflorescences and fruits mostly below the leaves on previous year's growth; male inflorescence globose before anthesis, 2 -9-fascicled. peduncle 4 -20 mm; bracts 4 -7 mm long, 2 -6 mm wide, broadly ovate to almost round; male flowers in a stipitate head. Fruit peduncle 5 -15 × 1.5 -3 (-3.5) mm, generally > 3 times longer than thick; pyrenes with median ridge generally narrowly acute over at least half of its length. Figs 2B, D, F, H; 3B.
Crooked shrub 2 -3 m to small tree 8 -10 m high. Current year's twigs 7 -12 mm thick in the leafy portion; previous year's twigs much thicker, (8 -) 10 -25 mm in diam., usually with strongly suberised cork marked with numerous prominent leaf scars; stipules filiform, hirsute, up to 12 mm long, often more or less persistent. Leaves tightly clustered in rosettes at twig apex (occasionally more widely spaced on regrowth), sessile (rarely with petiole 0 -5 mm); lamina obovate to broadly obovate-spatulate, (10 -) 14 -24 (-27) × (5 -) 7 -15 (-16.5) cm, long attenuate in the lower half into a winged pseudopetiole with undulate margin, truncate, rounded to broadly obtuse at apex; 12 -21 pairs of secondary veins, generally anastomosing in arches; tertiary veins forming a scalariform pattern; upper surface often with copious remains of indumentum on veins. Inflorescence on previous year's defoliated twigs or (in Angola) amongst the leaves; male inflorescence 2 -8 fascicled or (in Angola) solitary, with peduncle (1 -) 3 -20 mm long; male bract length 4 -11 mm; female flowers with calyx c. 2 mm long, markedly lobed, with curly hairs at margin. Fruit peduncle 2 -5 (-10) mm long, 2.5 -3.5 (-5) mm thick. Fruit typically with slightly conical apex; pericarp 2 -3 mm thick; pyrenes 4, with median ridge typically acute in cross-section, occasionally obtuse to rounded.
dambos on more or less hydromorphic soil (Devred et al. 1958) . Also found forming a 5 -10 m wide fringe at the contact zone between frequently burnt savannah vegetation and semi-evergreen woodlands ("mabwati") dominated by Berlinia giorgii, Brachystegia div. sp., Germain 1949) R. Congo (Kwango) and Angola, where they have a distinctive ecology, occurring as a fringe between miombo woodland and savannah often in infertile soil. However, many collections from Angola are less extreme, for twig characters in particular. Var. gossweileri is polymorphic for male inflorescence position and structure. While many collections have inflorescence traits similar to var. kirkiana (especially in Kwango), some specimens from Angola have inflorescence traits similar to var. benguelensis, i.e. with male inflorescences grouped near the apex of twigs, amongst the leaves, with solitary peduncle < 10 mm long (e.g. Murta 114 (LISC!), Gossweiler 3802 (LISC!) ). Such a geographic pattern of variation possibly points to introgression of var. gossweileri with var. benguelensis in their area of sympatry. Alternatively, var. gossweileri could represent a polyphyletic assemblage, comprising forms having evolved independently within both var. kirkiana and var. benguelensis, possibly in response to similar selective pressure (fire? Müller Argoviensis (1864b) indicated Welwitsch 453 as the type of Uapaca benguelensis. Material with that collection number has been found in BM, COI, G-DC and LISU. Hutchinson (1912a) rightly pointed out that the material distributed with the number "Welwitsch 453" was heterogeneous, comprising a taxon with sessile leaves, that he described as a new species (U. gossweileri Hutch.), and a taxon with petiolate leaves. Hutchinson thus implicitly restricted U. benguelensis Müll.Arg. to the petiolate morph, but he did not designate a lectotype. Since U. benguelensis Müll.Arg. was published before Welwitsch's collection was split, the lectotypification should consider all the material, not only the material in BM (Albuquerque et al. 2009 ). The protologue of U. benguelensis contains a description of the ovary, while the sessile-leaved specimens (i.e. U. gossweileri) are all male or sterile. Therefore, it is appropriate to choose a female specimen as the lectotype. The material in BM (BM000911092) comprises one sheet with two different-looking twigs, i.e. a sterile twig on the left with petiolate leaves and a male twig on the right with sessile leaves. The two specimens are either from different trees or, if from the same tree, could be a hybrid. In any case, it is deemed inappropriate to select such spurious material as the lectotype. The material in LISU consists of two sheets [LISU223847 & LISU223850], both with large sessile leaves typical of var. gossweileri. The material in COI comprises one sheet with a sterile twig and a female twig, both with petiolate leaves, obviously corresponding to var. benguelensis. The material in G-DC (G00319292) comprises one female twig, clearly belonging in var. benguelensis. We choose Welwitsch 453 [G00319292 (G-DC)] as the lectotype. Notice that this specimen is labelled as a holotype in G-DC, in error. The female specimen in COI is an isolectotype.
Unplaced Name
Uapaca kirkiana var. kwangoensis P. A.Duvign. (Duvigneaud 1949: 891) . Type: D. R. Congo, Kwango, Duvigneaud 822 (BRLU! (10 sheets)).
The type material of Uapaca kirkiana var. kwangoensis P.A.Duvign is unusual in combining very short, sparse curly hairs on the lower surface of the leaf and a long attenuate leaf base; it could be interpreted as a hybrid between U. teusczii and U. kirkiana var. gossweileri. The ovary with sparse curly hairs is consistent with that hypothesis.
